Five schemes have been reported for externally writing gratings in optical fibers. They include the conventional two-beam-interference scheme, the single-right-angle prism method, 3 the near-field phase-mask, 4 and the far-field phase-mask3 schemes, and the point-by-point method. 5 The first two methods permit wavelength selectivity by adjustment of the two interfering beams at arbitrary angles. The two-beam method requires many optical components (e.g., a beam splitter, three mirrors) and a stable experimental setup. For the right-angle prism method a specific alignment, and hence grating periodicity, is not trivially achieved and in practice requires critical adjustment to achieve a desired result. The phase-mask schemes require fewer components, alignment is easy, and the experimental setup is less sensitive to ambient vibrations. However, the phase-mask-based techniques are wavelength specific for a particular mask even though straining the fiber before exposure does permit a limited tuning range. 6 ' 7 The point-by-point method is straightforward and not wavelength specific; however, it is typically less accurate than the other techniques.
We introduce in this Letter a modified prism technique that utilizes a prism arranged such that incident beam impinges upon the vertex of the prism. The rooftop experimental configuration is shown in Fig. 1 . One drawback to this technique, as with twobeam interference and right-angle prism methods, is that a laser with a long coherence length (typically 2 cm) is required. This is not the case if a phase mask is used.
The prism material is UV-grade fused silica. The prism slope angle determines the periodicity of the interference and consequently the Bragg wavelength that is produced in the optical fiber. The relationship between the prism slope angle a and the resulting Bragg wavelength AR in the fiber is (1) where Aw and AR represent writing and reading wavelengths and nw and nR are the refractive indices at the respective wavelengths. In Fig. 2 we plot Eq. (1) for nw = 1.508 and nR = 1.45. A prism with an angle a produces a Bragg grating at a desired wavelength according to Fig. 2 . For example, one can obtain a 1550-nm Bragg wavelength by using a prism with a = 25'.
The separated beams should recombine in the vicinity of the hypotenuse face of the prism. Therefore the optimal height hopt of the prism is restricted and can be determined by fiber having a grating peak waveIn our experiment we used a photosensitive AT&T Accutether fiber with a 7-/im core and An = 0.007, with single-mode operation above 1500 nm. The fiber photosensitivity was enhanced by pretreatment with pressurized hydrogen 8 (15 MPa) for 14 h at 70'C. Our UV source was a frequency-doubled argon-ion laser at 244 nm 9 (FReD Laser), producing 125 mW of cw UV light with a beam size 1.2 mm in diameter. The laser beam was expanded 10 times and then focused by a vertical axis cylindrical lens (13.5-cm focal length). A 45' mirror was used to steer the beam toward the prism. The prism, the fiber, and the radiation were arranged as shown in Fig. 1 . The beam was focused into a narrow line (50 /m) along the fiber length. The prism in this experiment was a 45' right-angle prism 1 cm long on each side (0.7 cm in height, as opposed to an optimal height of 1.28 cm).
The transmissive spectral response of the fiber with the grating is shown in Fig. 4 . The predicted Bragg wavelength according to Fig. 2 is 800.8 nm, in comparison with 799.67 nm obtained by experiment. As the fiber was not single mode at this wavelength, several shorter-wavelength gratings were also developed because of the presence of higher-order modes. The grating in Fig. 4 was obtained after an exposure of 60 min. This relatively slow response time was ascribed to the facts that the prism height was not optimized and only a fraction (approximately 60%) of total energy was present in the intersection zone.
In conclusion, we have presented preliminary experiments using a rooftop illuminated 45' prism and a frequency-doubled argon-ion laser at 244 nm to produce a grating in optical fibers at 799.67 nm. With a prism of specific angle to produce the interference, alignment is reduced to ensure that the UV beam intersects the prism vertex normal to the bottom surface. We hope to achieve further developments, such as wavelength tuning and frequency chirping, by tilting the prism or varying the slope of the prism for a specific curve shape, respectively; this research is in progress. As the fiber can be placed a distance away from the prism, this method may be useful in a fiberdrawing tower for single-pulse generation of Bragg gratings. Further research will determine the utility of the technique.
